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tncdel) :n tr.e future 

- Spooler alqerithns. To ere is no need to calculate 
toe next occunnt} e^e^c i for example t r : e time 

t re c 'r s c o rn e >.u ithi n date c t • c n •• a n ce ; . 

- s su-’ic^ntlu small tine-step can be seiectec, so 
esseruaiiu •••-r ossicle ~-z v ' Groups to cross tu't r cu' 
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anq other dC rjr.r; 

-Menu nao^Dcninqs if- a snort pof’-oc oive '"ainlu r ac r : : a-, 
decisions, v.-dicri ar"9 not ‘j.rcnin tne scope c ~ t r *s :e**" • c ■ . 
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dj It is estimated 
for the model, 
the forces are 



at e hour real time-steps all zs adequate 
. or o as no detect <00 oooor-.,n;t'j exists Linen 
+5'-' each otherj, the corn out a tie- speed s 



expected to he ~io _ a r d the umpire ujill he able to advance to* 
simulation code fast ie he so desires. 



e.; Filso, a one hour step car move the qroups : „• -*ot rr.c"e t~a • 
r: eighty 22-z-Z N* \ a shc< distance relative to re areas 
covered by all groups, so there is little chance ter detection 
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a) The one hour time-step simulation enables us :: :e '-or-: eat 
time-step c orxe advancement us mg a local ■"egui.s-" clre 
geometry representation n'ith no siqnificant error. 



0] Hoiuever, when determining the transit track •betiuee*' tc-'t 
more than several hundred miles apart, great circle 
c a leu l at '0 ns may oe ’•'equired. This calculation should only o* 
performed once *"or each track alar, ccitn tne •'esultirc 
intermediate posh er;, and courses stored for future ...ocal 
plane c alculations 
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track plans, such as - 

- given a destination a no a desired TOR calculate speed ar 

-• \ • v*.o p -■ !- =- r-j r* Ci - 0 ; 

or 

- calculate the arrival time at a partis. , lar point gre r cour 
and speed's: 



r,e clans are desenoed in detail m the next chaste'' n a ox 
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in a reoular K-V coordinates with ar: screed uoen local :r:o:r 



I' =? essential that fat least j the umpire will have tne capec-iuty 
to observe on ms monitor, at least a partial Display o f t' r *e force 
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coordinates :r;to the display and Pa: Such : or e 
enable the umpire to input geographical data us in 
Details are not fully described, m ths report being strong: 
dependent on tne computing system used and the maoo«nc 
features that may be eventually incorporated. 
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-emarl- . 'h-ouchout '>■$ recoct cube o*te*' " 
e x z r esse d . n ':•• o f n e : o m p u 1 8 r c c d i n g r; c t a 1 ; c n ; 
block diagrams a ‘-*8 presented at least, oartia 



also, cu 
I v • j in a s 



programming format -oiuever, it ts not the <n turnon of 
oj n * 0 r ' to cictete aru particular coding approacn. ~ r -~ not 
the block diagrams are used for convenience of ilust k '£t- 
pr!rc ; ples ho 1 ' the program structure, it I? understood me 
coding stage itself, significant improvements can land sh 
made above the approach Outlined here, bearing m mmd 
to save computing time, and in particular storage space 
r urthermore, in many cases the. present description ? ;rc 
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a* T h«s ddk represents the information cel* v ere d to the urn p me 
possibly by highs r hierarchy as to - 

- The general purges-? :f toe came. 

- The participating 'Tests and tneir general S'ruc'ure 

- Support forces availability to each side. 

- initial position of ait forces In general terns. 

■ Fleet mission oroers 

: • hit the above input is not in any computer compatible forma: 
but in a regular military orcer rimm. 

•i • note that tne game may ge initiated at sc ou tre t c-nt •■■■ grct.o 
Itself (the umpire]. 
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group* It Is anticipated that if. most cases there -.oX oe 
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dj The umpire ujliL designate to each qrouo its tope mag 
TVPEP(i.j.Kj) through a code vau.;e standing -or T ' f ; 22 
mine held etc. Note that in some cases a oattte - 
consist or mere than one tope or units, even too. 
not he ail needed as separate units :n the !unem-- 
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specified. 
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■M -i: pa fa met 'etMcd f’'C”T: the data PaSe : L 1 be denfified 

as Isay]: 

- , rlH rl ! j.K ! 

- flnrtiP!.!, j . r' ! 

- RRQfij '<] l~Radar code- numbed; 

- SOhuj.K) i*5oner ccce number 

- v p 1 ; ; : l; ; ‘ s 1 *f; c* n c p p r- q p p r; ij pr h P r j 

^cte tret f*.f:c!c'\ '-cr.cr etc code *'*j rodeos ce: - - 

o d d f c -5 c n t “■ e rd n g e ~ c o L e ■ . 

■ ■ 

9! ridditiopol data that will be eventually neeoea f or other 
models such as the engagement model mao include- 

- Missile types 

- Gups 

- Modes of firing whenever relevant 

- -it pro&efcilltiest?), at Least as an .aid to the umpire o Ms 
- . decisions. 

Hlso, data for logistics calculations will oe eventuotty 
n p'rGP'j, c u c h ■ o s ■ 

- S t o c k s i. rn i s s • i e s . a m m u n \ t s o n i 



tj i ne oata-uase mao contain ready oat a tor mao ono-iay. nor 
say several topical theatres or of a orevicuslu run game If o 
expect eo though that map Graining to it l oe aeded to the 
program! only at a later stage. 

‘Cte that map display "'au oe useful not c-'%y toco arcs a 
visual understanding of the game progress by the umpire, out 
also soweros tne pcssiPitii--, of group icr unm; ,. coat, on input 
us •no a mouse on tne mao lue go not elaborate on tne 
mapoing display features out we provide here tne 
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o' One e ail aata - force structure 'r-ciuGir-q o'c oata ..." 
necessary, the range tacte* and theatre r- f - c-'—aoo-' 
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•"e quest), a -uti qrntq.it . -s* o* the .."che fc ‘q r* e 
well ae Pro teparate '.-.r.i for the Vjjq player; 
them by the umpire) For the umpire . pcss.t . y a 
d i :• p i a u o n tne s c re e n m a y _■ e o a t ; c f a c t •:• r •_> ! ; r* t 
p^r-tout: 
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a I The data base should include aU information in a*, mar be 
required for the game aoout all units - surface sub-surface 
and aircraft. 

t) The bar a should be a^rancec -n a predetermined fc.o*a: 
compat'ble vjfh the mode! requ’ re menus 

c. h poss.z-vr arranaerner.: is sac, ir, sennas of cat a as feu. ol. s. 
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max soeed, t'jpei.s.i or radar, as m, sonar, tLoes o r rue a do*" is '• 
cxto 'i'-ino rates ammunition Quantities iif reie v a : ' r ; 
susceptibility to darnaces, "uel consumption rate. visu a l 
detectability i ranges mlth fete typical conditions- day, - art 

• d i ruf tii- r >1 te ic t •)- o. de •- r ut i'-jN rnuCn Per” _-7 ti- , -r 

information is needed: 

- Type of unit {CVN..D0, } in code . 

- Crulsinq speed. 

- Maximal soeed. 

- "’’jjhij Q-h $ O'"; Sr’. 

- T L!p9 of ESM d9 r !i :r. 
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e) For each radar type a full list of rcnlnst oetec ••a-ges 
against all relevant possible opposing units must be >r etude: 

‘ r ": t ~ 8 ' J 5 1 :3 - L> d c 0 

sensors the table should be based on doss idle opposing 
radars rat^e*' than units. 

C; Tata fo-* mao drawings for prespec-iheo Games. 
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- n cec-iSior. foiloi-j*f-q as mo sea tier; ■•'io 
detection c-f on opDonent q^o •:=>* =.;r-i-t losss-*, 
detection or just a direction measured toe. a-Ms 
san ooponent’s radar. ! :uch decision could be '’or 
i putting .3 group as a preparation for e-gacem-r 
c e •: ept : a n p u rpo s e s 
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OiXuD -pg^o Qcer nents 

— C - i . r rui'tc i iij , - .■ G U p No. 

-f'c.Ti main group ioit~ course arc speed a 
change course to jano/or *peeo to i. 

c.i Decisions concerning direct engagement are net sw* m 

-or = 

Gj The decisions can he made any hne the umpire a: on:-, 
the players It would usually he .jher i : t e 1 rd : - a- 
nas occurred, triggering some changes ,r the er.viro nr 



ej However it would oe possible to nave the j levers see 
came clock fsau : n one hou v * units’! and let them initial: 
change in decisions ou Letting tne jnor ? know a: cot 
of time Odiously. t h e umpire himself can, using “is 
judgement, eilc.j the players make any charge or 
-modification a* any t;me s representing say an order ch 
a new intelligence cito reflation etc : ms ■ e a i u re cuiis 
introduced again uocn discussion of Box M. 



f ) it should De emphasized again that all model mne-mw 
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,3; The kmematicVdeiection tog si run continuation decision Do- 
th? umpire has mecr-ing at some- late' 1 stage : ,f -me 
□articular lun&n: 

- Betection { bu cither side: caused activities need;" . a 
different micromodel deployment i.say toe engage 
model). Eh-rt into Boo 0 is initiated at this point, hot? the ago 
that the engagement may involve only part c.f the ces 
so a return to Bor: S from Bor Q (to the kinematic s/detect. 0 
model] should he possible, to the same state at it .a- a 
left. Bit game state variables snould be therefore stereo a 
th‘S point for possible came continuation fnom me same 
state except for some of tne variables t i "at to ; . r.ave to 0 
chanc-c due tn * ~ ° ■— hp ac Ci m , e ? * i '’ resutts 

- The umpire may will fully Geode to stop me ga-'e at ;ea.-t 
t e mi p 0 r a r : l , : c r a n a 1 y s . s . 
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changes or maube lust input keypunching e -ore!. 
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Till need input for just the changes made (If at alii. In 
principle though, all inputs can be entered at each step, (say 
every game one hour;, except for moving the forces r v c~- o r ‘'? 
. ecaticn to another. Placemen t o r forces can hard must’ re 
•cade cnlai at the mitielzatior shoo. .-•■ erceptic" to l" ! s - ,:e 

. : - . ■ T . : . _ . _ 7 , ' J C : . . t . 7 f Gd T . *r : JJ Z: 7 u» w» — : . _ :: p C f ... _Z . . i. ; z 

to take O' lace only at a later stage of tne game and can he 
entered tr-e^e'O^e m the midst of the game progress 
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dj T "e tup ?•: c r -puts ti- 
de X are as follCLU:' 
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For earn group 0,j,k! - player, battle force '-o a 
enter tne location - 'Let. acre! at Voce 0. e:the s ‘ 
keyboard uji-r aid of a mouse on t~e •-nap 
Vote : t h e K: rdices s'- cui 0 alreadu c a-'-*y t " e 



.n the group iiuth all the r.eedeo data abo-t =e 



sue tern s err. 55 tec <n a or, 3 

■ : 0 >_ C • _ d. ■_ • • U j ' l \ ''jf e b . 0 ~ : 

geo me trie poms o r * ~ e group - tee 1 e s e •' c r rr 'e *• 
rectangle, or the ocsis on of tne sac r ~ e C •* 
grouo 



ur-ouD cm n fi g uration 



,-or each group iij.kj defne tne configuration 

d b - 5 pi 0 1 T 1 e 0 r O Lip , 

nec _ a rectangular area orou'P 

Co- - a circular area grouo 



r. battle g rou se should be entereo a? a lie: : ‘ t ■ 
’lat, Long) of each of ‘the units If -de cvouc .. :-"e- 
c u t n e r, u r* c e t 0 e r r . ■ 0 . . r - ? ■_ u r ; . _ . , . -r . . ~ 
unite, in the group ;.n acorc.r to -he cent --a, 
can oe er.se re a t-nrough tne >••• e^-Doaro or Ou t—e 



d'i'ectiu on the display ur-ti prodded the rr-ao d: - 
opera Penal. Tne final -'ecr'ese^SaPcri v.-iU ce. 
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_ _ L. 
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orientation (in degrees' of the rectafg-.e ‘e at 
group course Icleckubse) such- in out tv 1 . 1 , c-e e* 
tnrouan tne keuboarg a-'-c loo 1 - as *o:.o-..s 
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C0fin»r.C OOP OP 1 “iE reCtanGle SICP": I'ScLi - . of-C -z'< v-j I ”••• 

on tne opposite parallel s.os. Toe »'=ct 2 r:ole ? the s 

defined “He incut luitl therefore be’ 

i.j, k h e c , l s t 1 , L o n g t . L a 1 2 , L o n g 2 . L a t x . L o r: q , .. 

tun ere u is epu pc“' on the coco, site sloe 1 1 ~ e 3 - -- 

tine;. 

■note the ce r te*' c* the rectencular an? a grove 'tore c*. 
entered! •.•.till have noijj ■ d be nodi red acccrdir: 
new rectangle corners . 

The final croup representation <n the model uunl be latter ' 
required calculations described later in Bon H ere ace-, 
s , j , k Fi e c. , L a 1 0 , L o n g , . ( L a t rr; , L o n g , fl j = - fc , 4 



- circular area grot;: can be also entered r- tiuo ucgc 
;•? Bq t e kegboord - e^'er radius o r .prole to ore • _,s : 

i.j,k,Cir R 
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rack plannin g ; according to flayers instructions 
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:HC5 '.'Jill be mads ev-r_ 5 rozn ?.n ~xa." 



ii To eacn pian, when ;t is appv.ec to an area grc<.,c . ./atuss i t 
• : : a no i o rna-j oe a coed to demon -ace st ant time t • si i an 
end nirne (Te< of me pa mot. 

2 .in clan r-rif 5 mine field area croup is needed cnip wim me 

~ 5 t value., specifying its 3? to oe equal to 0, re. 

\ t i,k,U- 0,o 
>■-' * J * 2 -\ J * 



2N mans 



All active emitting equipment will be assumed to oe -n an o-f 
position till otherwise requested by the pi aye ns). eh passive 
ecuiorrent is assumed to oe continuously "orf with no reec 
for such specification in me model. Radar and $o~ar 
activation control plan car. be made using ore o-' me 
fcllouulr-q modes 

Modes C-i - turn the radar (or sonar) "off' or 'or/' re-: pern.. . e. _ 
tor continuous Su-ence or c per' at ion t;u a m a ■' p e time s 
reached in tne simulation. The times for changes on ;m-. mom 
time steo units) must be specified (for eacn grouo eeoeratei.w 
as seu , T ; and T s's as shown In the ne?-.t examples: 

j • y ; Q s i— .■=> v- ~~ -r * ” v- y v" i 




*— / : i i i !_■ z- C . C nO,; , U' L* c . 

, .naCaf . ? •'*,£ 

This mooe can be used only when the eouipment is ; n an om' 



oos -t ion. 

Combination instructions can oe conceived m tne mm*, ear 
ij,k, Radar or Sonar, Tr.C mri mg m-gig . ..etc. 

'JJhene e- a radar or a sonar s turned cn Probe : or CO 
detection ranges are available for the proper needed 
calculations according to the pair of groups analyzed for 
P o s s i o v e detect; o n o p c o r t u n > t u 
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4.2.8 Box - inout processina bu the Model 



a', j :-=• ipr. L .f rpe emo>re (as described in tr-e preceding Bov 2 -, 
may 

- jhe geographic location ang orouo comrouraticr :B‘,oc'< 
usually done only at the f :rst game initialization; occas : ■ a. 
addifon gr: .,ps -:s ailoujcd also at later stages 

- 7 .•-•=•::< planning for each group. The plans can oe changed : 

•. : Of j_. v C •_ or r. . ; ? !_•' C . i Ij ;_j r ; d C 22 • • • d J- f • J • J t td :• >• . .“I uo) • ~ v C * 

outline is shown in Bloc- H 2 . 

- cMllTi elans - can os a iso ;c nano eg at tuiii see 
outline in Block 43 . 

S.j 



' ^ H ' ‘ * 1 



4 Whenever a change Is made, all previous calculations 
■••'Slaved to tog t change a-’e null ;f led. : n particular, tracks 
may have to be recalculated 

2)Note that toe have no t indicated the opt Ion of b y passin g the 
sta ge l ust as it is not done -cm an u piece of nous ■-.■rsn t :■ 
non needed or not changed. It is reasonable to assume t r; at 
the oreferred model inout structure will be eased on 
menus presentee to the umpire 

optional for,: a configuration and ineml setup pr .-to ...a 

r 'i - ■ - - - - - ; :-p— ,i /s' C u - r,j r ;h| i sr 



The genera,, structure of this dot -Box 4., is presented here. 
Each sub-block, HI, h2, and H3 -s described in tne diagrams in 
the next pages. 



■ T ne general Block diagram for Be:- u is as felloes 



h i 



G*0>jr*pfisc » ,j i J i 

; 1 ioc-jllori ' * : i t EMC CM > 



i i FU1 



->•. } 
4; 



dflO j 

COnfitjUri*;,;,- j 



pijri.-. 



1 T-laf ti- 



» pr;nT.:.ijT 

i of rh* 

• T c* 

: 



U, 2M ■ 









‘ E'ock ; 



j For *aco group | 

; ii,.»,k! ’.hdut >?-j 
' c-rfry ’ Ration boj 
k e»jt:«:-3fd : L 3T.Lor*v. r .* v 
! or DU -7-0 US* ; 

! oorv^'rori to 

i 'lit loon.. v=.:r-,i 



‘ ir : 



T 

i* \ v- : 



Prog . 1 



ZUDi-iU ill DO'o-i. ; 



y =rn;* , 

Hr -is '■ - • 'O , *• L * T • - r ' ? U-, ---•; _i j 
*-.. OrOUi>" : ry A 



V . - 

i • r _• 
? 
•'■xr ;■ 

! ;ri.aC,:f . • 

I 

i 

! 

i 



^/109UbpirCS . 



\ 

: M 

7 



: 0-4 .7 0‘J 

■ '’OOOJ P, !'0” ‘ i'" * O j 

j --'ifci Prog, i !' 



--•“i 



■ adlus 



t-r 



i orient ricn ot 1 
1 3 reiotive to ! 
; n u >e course I j 



X-' 

I’m 



; Dp-jt point ; 



'Input 2 3»j.,ice r < A ; 
vO^nir'i V 
inc inu DOir; T on • 
I OpOOiit* JK3r 



» CnioUiTj.-e- [ 

->;cor'«r.- Prog 3 

' .jr-d .: c.' ••• if” : 

. ; 5* - •‘'■'5' . 

Prog. 1! 



O ilOv • r *X ’ - 

Pros? . 2 



% * 



3-OU>3'i O' 

ror-qe I'ev^noe 



V - rr- -: 

‘ T Or' p_t* 3C-C*‘i»: 

•_ o i =r 'Or •*•»'" . I 



CalcuUt* -e :v— _ 

-.-►-Cif-r -* 

- - ^ " o 

->-• V q •:••: r.\. ;-r*: _ = ‘ . ' ' ' 

: Prog . i 



r:"\ 

'• slock ' 
\ i 

V H2 / 



C-. . i K'oTt i 

•7 .* vTui* 



Y 



S*l*OT 5 
CrOvO • :,k 

~T~ 



! r+rTiQ of 

| GOTO 

j according 
-£h tooUn 



pi-sri 



i .-Un 3 



* : O' " k ■> i -‘*‘ 0.* ^ h ”'P 1 .. i 



L ii, . Lor»a , So., L a?.., Loog_ , So 

i' ’ !* - U ^ *: 






! , ! 1st ,tOMM ,TC‘* Lit. , L0ft*3. , T C* 

riift 3 | i r'r rfi - [ ' T 1 1' '2 2 



? 

7 

• ':* H7- 



iV*- 






i .No 
,J — : — tj rc,: v: -ri-Wy 

k 

! 



f 

v-r-: 

‘fl 






3-? siring 
^•ac^vdir.-: v: 



crouo -/J. 1 q :■ in 
M or 2j and oharco 
!:4-afi coda ■icoo r dinq>V; 



| Pr-ango sirng according 
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calculations at eacr simulation step (say every one novrt 

T U; p , . C nrv ;t C Lo 3' rocp v-p; p q pp r ;=» M O; ; I b c ^ n » • P p; t r * a p c - ^ 



! } i = i : C w r- 



_._p ...i+p 



..•jhicr r 6 dCplc;, - h 6 f *r:? t c^6 d! 
me , 6. :.: ! C6P6’. : 6r c LdrPCb : “ the I ■ 6"rl‘ C : .6- : -.r*:0 t-0 
llT;Cp 6 sequence of dazd is Glased to do replaced c;j a :ce 
one 



LLJ 



, i r. 



'afTirnr 






t 




Sctc'CT d 
orofjp 

\;u f k\ 



& 

* 



\ 





v- 3 >ct‘v 3V0 r : - 

D . 

\ 1 



OG. 



i 

1 





O 0 • •. *_■* - b G iTl& 



G L : 



r :*CCf0‘: 



c • i c c r? rn • o v 0 t o j * 06 c r 1 g r g u p , ? s rr » a g 0 0 0 c 0 r d 1 n g t c* r . p 0 
presentlu knoiun values of So rod Co ~o % ’ toe o*v e^ o-’-" 0 T 
ireao f-' or* tPe data string T-.Sr^Cc, T- So-.Co--, 00:...'. or. - ' 




o » i r,0 rhOVcS of ~ inCuc one step g". a tirne l c r j 0 Pour c t 0 0 :• . t-i 

o ; • •z « ‘ 0 >•: \ L* L* '6 • l. ! : J ? ; . i 1*0 •J f i 0 i ? U U i e t rr P L* 'Zj L U • d ; *_ • > d ; t d r rr v 

on sirnoio ioc zi. otane oeornetro cjitr -'humotine o-'ocro; 

f • i r- t P f 0 p t ?■ *“• Gr *'■ “ •“ ! • * I -1 d CD f 0 p -* *Z» £ “• -• Cj - =. 5 | r-i -p { t - f • •- ; T v 0 

Z 7 ‘Z. r. .=.! ^ M »p C r- ~ r r-. p • z j If ~ *7 — r ■ - i - — - •- r ~ ^ 



jSSifSd pft&S hCLU8Vr k ''. the 1.1'rtl f 'rP K r : 8n r . • :jj~aT -'001! 

. of the gams scope. 

L i ’ ' U a '.tie Q f L' U 0 •:■ i : tr d ' j Q i ■-! i •>•. :• ‘ i- i T f • • L» “ 'J 0 • ' ~ _ 

trandatinq theT old positions i-sdo : .ot; 1 .-,Lor i C'_y -r a ; *rv. 



p o s 1 1 i o n I L a : . L o n c , * 



.7 d . r _T :r - ..idOr d‘ . 

rUouo tv. : ooss-Ole o-'otedvres 



. Zj p ‘ . . •’ ” ^ ~ H ■ ' Z. ^ ^ ' 1 

• r 



C O U ( * e , O ' •_• ■. d ■. I Ui • •- ■_ ; ': ■ .t 

can ds made dm an ancle ecual to toe course cna^oe. On* 
must remember that the model vj'll .:a»ry out this •••pto: or 
at “no time". 

- - :Zi ps-f rpi u-’-r, , • - 



The lunoie qroup tvol rce 

;,r 

’ c. j I C h ff; ,=• IJ ’r 9 0 p -•■g pG 0 1 • c, ^ • ; 



S P U ; '*0 r a^ r - ■** t ’"• :• ; *-• p c 2 r • r. n =. r; p ! ;j •“ p t , p - T ? a 5 . z r 5 • / 



■ w . — 



9 1 n r 0 d ij r*0 ij p S LC » l L r r i 0 '• ' 0 d S 7 0 1 : l LU S : 

■ r o v a re c t a n q O: i a r a r 0 a , rn 0 v 0 in 0 c 0 n 1 0 r a p : 
corners to tne Pent vocation ii’purnotine; cccc^Gmo 0; 



T. 1 



~n 



course and speed. l~ needed iru- hei-nz, a »* _ t •. * 

L» 9 •:• •-• •' .u&u d G » !/ . ~ • c r G •. -5 w :• . . C •.» •. C Z* 9 . . G -Z 9 „ ; _ "I 

: Ti G V 9 i i 0 r 9 t 7 i a l c f’C T d 7. i C, f, , 7 r, 9 Z *5 Z 9 G " c •" a •* 9 c G L . • G 
n n G f 6 V 9 c i. ! S l s C :■ i f i C 0 1 1 d g 0 s n 0 1 r 0 p ' ' 0 S 0 r ; \ ZZ Z Z G - z- ~ - Z r . 
locations of the units but rather* a octroi area tnat •* 
principle can oe in sricst cases r o *. a 7 e o at **c fme' *.** 
the OMC SO r .!O r r.-'fj 09 c £ - SO Drier 19 C'* 2 PC’ at r “r* .:* 
left out of fS e area after the rot a tic*''.. 
or a circular area group, just me /$ toe tenter : : t ;t 
the neco location Re cation has no meaning in t .-•••• case 

Ti Ll : e go not oroafoe anu sveno arGutoe ; * ; c r ar t~e tvaa i 
nanoie toe cnanoe -n course oroc eou-'e. ~' _ e ce-ouc-*-* *':' 
-pus- re mace are. 

- ,i? 'U the ■’"•ocel p - 1 fin — _ ’'. :;rU me. ■ -i- -e: 

’ . i ■ i t *'■• j v ' “j "* - c L - 1 • ’ n t a t : c *" ’ a d vj ~ 1 1 or e 



i" .j j 0 C lG ’ 9 Z Z ■. > 9 . 

- LUIll the orocedore be unified fo^ al ; qrciios or eft -o e •:• 
to be used Gift e*'en tig to*' - earn orono ta-j -z toe p . . e 
instruction. 



oiccr riia g r^iri for £-o>: J 



/ 



\ 






i ;n i 

K - 

\ / 



( Ju '- } 
\ . 5 ? E ox J ! 



! .3 ; 

I group r-S- 

. } :- f : i 



x :.roc:&dure 



i'-- 1 



-oosiiori 1 o i ' 






Prog i 3 



: •{* 

Vi .- r--or? ; 
C-r-yjos- 



TxjrT-? 



;:.E -8 art F-eo onto} \ 

; — * •* » ^ 1. 00 r f; h r ■£; ; b U tf'CO ; 



• J o 



‘■rrO<jf»d Cr'-T«rr* 

: Prog. iU 
! 4 

■4- i 



Mor* \ 



r 



. l“f : V** ■_• i 

i Turn r 3 : 2 ,- x 

■ i ..' j ! .V O' 



; 



^ : t ivcr*" ji r cvj 

4 4 



Nr. 



'•y.* * yi-.*-* r. ‘ 



X unir^.0 / 



~SK 



/ erCi,J P \ ei? cr 



\typ$ / r ^' :: 



v 

T 

?Clr 



Mow* n-xt 
unit ’corner? 

Prog. 13 






6C'", ' ~ •-•9 ‘ 9 I ‘ ; i J l CCr^'-.,. ‘ J dOd l ■>':.: 

5f Ifi tfUS DC ’ . COrC^;- 9 f 9 :' r, .9\j0 90111*090 dU pfiifS of Qj'OUu - : I r " 
0 «j 9 : j S : r ‘ 9! 9 1 C 9 *: ? fi Or* d 9 Y t ■:• ! d 9 0 t ! " * J d 9 r . 9 0 t 1 0 0 9 . r 0 
C 0 U r j 1 9 r d 9 1 9 C- 1 ! C n ) OPDOrVJOir?*. *: G!f r GIG 1 s GG r "'G O' 9" 9’ : 
I ti 9 n l 1 f i 9 G , G C 9 : O r 9 U ' 9 fTi 9 1 ! C 9 1 1 9 ;T 1 9 9 9 C ‘ 9 .. 9 9 1 9 1 ~ C r . * 

;jj * I [. G <9 T . ~ 9 U f 9 99*9 9 G r " 9 v " j C 9 * ■ '• •• 9 r 0 G 9 9 ; G 9 L J r 9 * ’*”• 9 ** ”■ 9 

r. r - : vr •»* J 1, i ; <; p r. j p p 



j] uJ e mill differentiate- oetmeso tmo fypc:- of oc-sod. 

C.rcr- 

- jet-ecror of a oase- .-e target cy poee-ye v --*e- 3 '*-! 

r-| ( p c C* I ’• * C -* p i • c T ; r • — J ’ p - • • • p p p *r : •-•■ i • ■? -< = • * • 



Establishment Of G'-CdCy' M zC- z~." r 

r a d a v * r s o n a r s i q n a p a s $ •• * •••*:&• e v 



, . - - t 



l 9 t-Cv : i 1 p ’.j : " C •. d r . 



c.'i Since the targets m ere nede:. can be o t * tmc :_oes - 
qrouD (a collection c r " urns: :-r an a--'ea dread t „ •: 



procedure? reus: be ?: 

- fi battle group nay : 
is found : r. s ■ d e the detect.-::*. .•-•=?• 

- fin ODpertunitq :o detec 1 c*t ace 



j_i.__j._p jT — t t - 



L •_ •_* >_• • o : 



. _ _ L 



if th9?‘"9 is 90 in »*. ! 9r'S9 , Ct 100 C- 9 T 9 9 O lp9 tdr"G9 1 C-oi-G • 9 9 9 



C0nf : GUr'9t!0n [‘hr GOiGOOdi 9r'99 f Or* phuSiCcl ;I-*9 99 
!'" ; *9 1 9 ^*G 9 1 j ana h9 09t9C TMjf! r'9 r ' Q9 9 r'99 0 T ' r “9 :99 
f"]Q r 9 t P9 G9t9--h90 r 9 r C 9 C9^ 99 E:~~r r ‘ r ‘9 _ 9 

: S Zi ‘‘ -«■-}• - : v jf : ■- 






. - ; -Kp r " p 



-• - r- 

~j 

_ Z — "Z ’ T Z> i.i 



active radars and/c-r ear. ace are 



u-« o or _j 



d; cf the detection ooDocu^.t^c •z~:-~ r -z 
tactics anc ^orce structure r *or e.- a note 



I • 



- :•*( t': •TiSS'O*'!. r< 0 L‘_ Often r .~''z ? U b m a V **' S fC 

periscope death, exposing itself to =rna:r.ly) reds:" 
detection, but also capable of radar and E$M operatic 

- Doe:; any of the surface ci. at forms in toe crouo car 1 ';- a 
towed array - '' 

- Dq tne Oganes in an air area croup have RSw cap a or my o: 
are they : ust visual search and surveillance places? 

T he aoove n form a* ion should be soeciheo as a part m" tre 
a a me definition to provide the umpire with tools Rv - 
decisions with respec* to the detection. :c:cr: to 
realization. Note that tactics are rz: incorporated ' *r s 
model, so the above t joe of information ^eeb -o' -n os-s a. 
oe specified as input to toe mooe;- [system detection '"an-pet 
will De automatically entered anynow.i. 



il* i 






: tem g': ; . meet o* t K e time? er wderseebon : _ e:- -s "a:e 
there will be a high probabbhy for the existence :f 
detection opport unity i.ur.en such an epportun t^ s 
analyzed, tne smallest search area >.i.e. tne •nte > "sec';'i : ' 
pet ween tne two oasic areas; u_»!i-t. oe ursc analyzed t o 



elimmate the need for further analysis if detection 
ocDcrt ! jnit : J vjss 'iJirssdu idBntifisd 5 r . dnis C 6 I : 
opportunity Mj as not identified, tne model should not 
the next Larqer detection range f uo to the longest a 
range,. T' r .e group configurations (including the e.-we 
ranges! a no the intersection o i s o •, a •_ -..i.,. aic c~e 
decision as to tne actual oe tec toon. 



t i Note t—ct tue intersection cuecr pietiueen oa^’s c jrvuus 
should de made twice - ’w ; tn search area of each one 




t . 1 ZT ‘ 1 ' Pel t h £• I V | “ ; i r 1 ^ V t U L ' * “ ' a * “ — 



T •_/ *»* 0 •’ • * g* »“• 0; ••or* 



g • •. • j 0 D :j :V, Q 0 K "C L, r 









, p f: 



Mjr i 












V- • ic> 






-3 r o r r : ■ r: p - 8 r; ^ ; • , , • o • ,3 r p c; - •: 



8 Q Li I p ‘T i 8 f "i 7 » 3 Q 3 I n I d n 0 fi 0 <■ d T 1 f . ij :'3 0 G r ! C • * p C :• :• • • 8 5 7 
r*f i 8 d i d G *5 ; P 8 t 5 P 3 C 1 1 : 8 S G P 3 8 i. I Pp o 8 7 8 •_ r ; 0 P D • '* 8 - - • C 8 1 7 * . _ 
G » 88' 8 1 : 0 f i a 1- ff ! 8 5 : ul'r iT? 8 f i l • f : 0 ip? 8 8 8 r ' : 8 V 8 » *3 1 8 8 * 8 8 7 . 8 8 ' t p 

D 8 U 8 G 7 ' 8 7 0 G 1 8 T p 8 7 8 f G 8 7 8 ' J G * r *i r P G 7 ’ C I **“ I 7 ? 8 1 ' - 

rr?e trlaPGi-ia tio p orcc-OGLO"? *s r . p 7 dope dl r . _ :o *; cgg. i* : ** 




ii Directional inrorTPd^on 8 petaine^ at , one 8 8 ••■'srees 
Therefore, roodroiaii of :~.r area ir*5r*cC f .:0*?. a - a ze 
r ~ 8 8 . k ~ C 'J l d D 8 G i L 8 G Lj S G d 8 D 8 7 VJ 8 8 P t fs 8 8 f ' r? ; 1 7 ; p 8 8 * ’ 
=*rr ~ ^ - r:p' :a - r 2 r ' : p - 7 8 : “ ~ ^ 8 8 8 ■ " I " : ~ 8 8 ^ 8 ’.‘8 7 1 88 " 7 " _ 




- _ _ _ ______ - _ : _ - -- • - - • - - - - - - - 

.8 C 8: 8 8 Ct 78i8 Ci-88887 888 738,8 8 8 8 , . , ‘'"8 > * 8 8 7 8' 

its distance to tr-e closest GO:ni s- 7 7 ne lgGi'Mp-pg p: : _ _ 

; P L G 8 8 OT OP d C t : " 8 0 d 1 7 : 8 8' 8- G , '-d 8 8 r * 8 ■ ■ 7’ :87 : _ : _ 

tjnit IS i'OGIOJ ODGfGPPq ! 78 r 'GGGr. CPt.q LPiS OG r 7 : C7.lG‘ .8' 7 




8 8 f778:" 8 r 78.8 : 83888:1 PC 88888 78 788 88878'* 87 ‘88 8. 

3883 ;Q8 7 8-j_-38.8 :• 738 38 7.- 8 - .-••nr .» • •_ g ; c r d • 

8-377:8 G80uG-. 



2 ji'Ci’i aia 'i TEi:^ ro:~ 



V 



In ) 

> 0 X «* . * 



/ Out \ 

\ • , ,,. 1 

\ 0 ? 6 OX / 

/ 



--V 

,x... 



* * od ! 

i UJrST il St.LofiGi | 

■ *or jU qrosjc* ; 

* ’c*:- r .sid 5 V;r.q 

* rxtondod -if, oo • 

! * i 

* •-••a 1 :fj i 

Prog . 5 i 



7 



‘ *to 



;: 2 v 20 " i J-'i*:* : : r. T: : 

of : roo'iTiC rr ‘oo-r 



.;vf t* * »-^_ 



r 0 T . / *i t-f ^r.-r,o 
fv.iOP * ? 

■ z- C 7. r r C'” “ 0 1 



‘ CoiTtD^r- OXtrOO*;*! 

1 points of Vne t'.uo 5 
r :r ooo5 f or initl-sl ! 



sordino 



Prog. 7 s 



<tr,o v aroiD-v> 
•r!o 



Rsiair* !•■?*! rr:,:.j ’. 

j b r ’d'V Do-f r. r.*« i i 





t 






X 1 




$ca — ■ 


SCF 






'0 


in 



-^;Prog 



1 4 • 



;Prc S . is;. 



? 



■ ". 'IS J" 0 

: dir ro+ior? T-OBSor*- 
. " or:t o: , :-o r " t *ir: x 

*^r>o tfT • , of 

DF Vi ,o‘ ino ":Ffprii 

Prog. 23 



_1 CTv'?S 



iProg. 18 . 



r O-iit* 








• A- •' **•-' Tl 




- 1 cro'-e. 


' *" r 0 


i bb iff i 

i 


O^OrO 


! E'ii 2nd 


2 rootinolo , 


. 2 bG? 



Pro 2 . 



2 J _ 



4 



> rog. 22 



O * 0 - 



:j - ; f'p ; - y p V — ;j ; ^ f r* P •"• v' • r •“ p r“ t~ r O • • “ •*.* r. 

- p 7 Cl r ’’’ ' t~ *“ p ; "7 • ! r- • — ; - ~ > • *-• — • - •- • — ‘ r, •- - 

group n to side 1 '•;•■•" ■ :e 're 1 ":. a ; 

Dl if an Li or tOO r: anv ro* 4 " 0 !"•■_* O'-*'" 0 y G r 0‘.'0i •'"•d *" O'O r 4 

“ .* ■ s r ^ ' ' •_ “ ■ j t a o e : e c t * o n i c* o o r * u r i r p : p t 0 * _ *■ " •.. 0 *_ 

00 ?! the '"'Ol i C".U' r ' 0 output r'OUt^'OO S r C ' ! , Q 00 Out'O^'ct 

ac tiVO’rC. 

- R printout of 2 li-t of oil pair: ,o th o pc ; . o ; -p - 

indication* - dot' - tde proupi Ravine the deter to- 
opportunity arid those peine pose:pl_ dete-cted "ne r* 
should include the n ..oncers ^rc-ice*: • ate the t_oe-r : - . : 
groups, and the mode of detect.c : e n.- 4 e: t o ■' . : a-- 
emit cance source ira^or or sonar .1 . or actua: pete: to ■" : 
-• 0 d a , s 0 0 a r c r v i •': u a l 0 n e ) . : - r t e r 

- R separate printout ; o r; separate pace.:' t _ e 1 toe 
, n fo ! "rn a t : 0 n •: 0 n c e rn i n g t r, e detect' : - • • e 1 e v an: to eat 

■3 i- : c5 C 'J 9 ' •/ ! 9 LL- 9 C 3 r C C 9 C « 3 9 9 3 0 '' _ . 0 ■ Z ~ C Z 3- Z f* Z *’• * r 
l cod to OCOjdl- GOtc'CZiOO. 

- E '• / ■? *’ t 1 j a 1 1 l : l 5 j h e n z n e q a r* 9 : a z i n q 7 o o e o i s p t a u a a »:• ; ' 
Some Z CT’pUt 9r’!Z9d QSCQr cvr\i 'TiOD ( a*"- OdlCat’O'" C" z _, a 
rpi^P v -3 p ^ Z’ a ! • L' L : r - 3 'J -. p r ^ z ^ a : : ’ *’" Z' 3 *, : Z'Z ‘ : 3 9 

groups P full cr.r.tout of pes:t.cr.s ttatt.t. mode o- 
ooeration etc snould ce auad-aole res a matter or ■ot” 
tnis type o r printout snoi.iid Pe it at o ; cu i- r _ . 

rf-.p oarne oroct'ett up on the umpire s •'eo.-e , : ri 



- : he gan'e st 9D t should be folio recorded for fot jre 



review. or 



- '6 



- 



A'icdninyTui cVeni nas occurred ». r*s 0 jj instructions he 

p :• 0 U hr f , ; ! c L*J * ; ! 7 * i i ' Cj : ‘J * t C: 7 7 rr '. : i G • rr G 0 f i t c* , fie* 7 •_( y •< 

S G G 8 G , p 0 S i 7 . | '•■/ c G8t8Ct! 0 i": .i > u t J C .1 



- in addition to trie above recording. tne last tioo steps 
sncuiQ oe ternDorarbu s-torec *gr >'=c:.3u. t "8g mao r e 
erased one by one with each additional game ste 



those retained for future an 
mentioned. 



usis as ore- 
[Disc 



: -■ • i i 



cl in addition to the above output, a Graphical disulay of tne 
Groups, ore pair at a time, shoujinc ‘he oeontet^cal 

h .-•••! Q T i ” • =:• • ~-Zs r - ' : • - r “”10 G •*““ G I ‘ “ -* ~ G 

- - I _■ ■_ •_! ! • _ - . 

• • 9 v i e '.'J 0 f C n a r ; 9 r ; 9 r 7 ; j r ; ; r p ; G i S C U 8 S r G 1 5 7 8 “ E G' - . " 



g, h Girectic nai measurement sh guLg oe displayed if a-' arm., 
leasing from, the center of toe detecting g-'oud toujarcs "~e 
center (or tne actr e oarhcul ar pinit 5 in the detected g v ’oud 
T he direction arqte n to be d'solaued is calculated urnr-g 
function 29. and then converting it to the monitor - 
display. (Monitor dispiayr 



“t l 



b ! UX s v i ~ :_-P~i C.r-r i L'OPi'tL. 0 r'G r . ; 0 $ t f f r. 5 ?*." 















J“. | | }“; p »“• >*» «•“. A 1 IJ ^ 












: r \ C L Li G 0 -3 1 1 \2 r 0 Li D i- 0 C g L i 0 f ~i •: L G. _ C f) * 






i II . .. !l _ 






rrint oniLj o’ 



3 1- 1- : '_i cj G f i. u'Ci G ». ; 



g u a t 



c.l Cnsnces vx -additions uu trio urnctro 'T-cl; me t.;.;Qe *•; 






transfer the ^eour'ec cats tc r ne oi a^-e-* 
Zg‘-\ to Boh Ej. It" th? chance; recus e c 



",nr 'r r 



. - -J - - 






Changes, 

Cju-OLuing 

3 } Change 




example 

■; .=• r> cr;l i 

f .'r"'_ r 



additions Or* modifications of oat a mag Tisoire 
calculations In the model: 



of simulation time-step unit initiate renewed 
dons >r. pyxes - an I to reestablish group locate 
ire new time-steps according to the players pi' 
r if the steo cnanges are made. wisely l see not 
these renewee calculations may be unnecessa 
r if the step is shortened to 1/2 an hour the m 
fccssd with the old plans c ha nemo so non -o - 

■ ; • z-r z.n "• • c- f - H “ - zu =* r m p pc 



Np b9 : I r ‘- ^9n9T2t it iS r9C0T: rf i9‘" , dr d 

a G CC8-' 



ill ho *-’r 




tnO n j-Uv include previously calculated do; n 
toe time-step Into 1/2. 1/3 but not 0.4 of the 




v * U u := t 



size 



Rd 


dition of 


r\ 


h =j f r ■. *f 


group by 


-h 8 urr‘Di ’"88 


dec*sion s 


un- 


likely. If 


at 


all, it 


should be 


dene 


oy 


tre 


players dec s c- 


to 


deploy it 


! 


.9. thro 


ugh hoxe; 


-. c c - c 

b — . . '-3 


— f 


_ c 


yen adc :i -- - 


or. 


:uz by e 


18 


umpire 


IS DOSS ltd 


e E'ox 


: h 


shot 


■ [ 3 p ;* 0 n a f - — 


gn 


cue data 




3 ;’P 3 t 


:rnen: as a 


iny ob: 


88 / 


□re 


: ;_i fj r *'* 8 .. 0 L, d v 



processed' >n pox H. 

c) additional data may relate to change -o scenario ! e a 
vj e a t h e r e f f e r. t c n r a d a r r a n .? $ or temperature effect 
sonar ranges'. So c ar these ^ea tyres have not bee-: 
m t w 'r •" cb el : resented here, in a general for-'- so-., s ., 

•5 8 8 3 C Li l ' 3 C , r; C f: C r*a 1 8 ; 8. C *JJ 8 •' 8 ? ~ ” 8 •" 8 8 

i'dflmruir' : l *•? ; L:;gr • VvGci- G U»_i L : v T yi L 






LI 



- • j t- 






d i C t d t c* d D ij t ~ ^ .j i 5s ■_ 






- t : ij v. i -J l ? ‘J 



=-J ■„ - . 



■ j L • . : ! •_ • • T 

'*9Dtc’” *E*d j»J 



4.2.15 






;! Onr? 3 detect'd f: ODOOr'tUnitL; IS 5C’ U ‘i?V?C3. '3 d 

made by the umpire. 

Note: The .display* mill shorn say fiashinc area 
'ntersectinQ or fiashinc arrows inoicstlps pme 
detect 'em 



p 1 j | ‘ j rr, | j c r r. p 



s napes 



The urn Dire's dec; s ion tune c her Pet ecu or, mother 
opooriunity) is achieved can be based on many 
consider atior«s accord! no to his pud percent: 

- The p r c ca o : t h p of pete ction d e t is e e *"= t^e t jjo c 
P r j u o s a c c c r sire t c t n e i r t ■ j p e 3 

- “hili LVtar* *" t~: l 



0 ;of: iUS'. d* 



• j n s c e r e _ 






Vr- mpO* 



covered arc patrolled to each p-'ocp, =rd t™ 
courses. 

~~ i i id Cj |' h i" •. ■ d d 3 *J r _■ -J • d r -J U :■ d •. i «.•' e . C a- • • 

oosSibit»tu 0 " Gec-Gumenr of various • ■_ i e s of se 
iTOiued arrays, so nocuous etc.;. 

- Lueatner conditions: soecnieo fp:^ toe earn 9. 

- The umpire's :ntu*bc r : and evpe^ence. 

- t ;■(- *j c e v ‘o t o n a i. c c n s ? p e • a t : o 5 s • j c ~ a s t ne t : ’ 1 a 
dcr/cular situations for practice purposes. 



... 



C; i 0 iT.aKe tne u>ec»s>on urnp^'e mc ? ■. i-y ~ _■ , •. ■_ 

^formation: 

- - full printout of all relevant pair position.:;, types, rr.t 
•Z'~ cd erst ion, course and speed etc. 

- 4 graphical display, obtained upon request, o-' the 

; ^ ;•* : pa r; j- j f ■ r< : : j p i. d j f " ~ r h p j 0 ^ •- " r ; p r p p p: p ’ f ; r i x ’j 



r toe urnpv 






ore d: 

nat actua;. oececnon ujas not vs a l , z 8 c . a return ti 
nade for possible changes or for a direct return 
n 0 pel to per* orr "j toe :*ext steps 



.—5 ; t 

. i 



'Stdcn h:nem.a~iCS Mccel ^ •■it 



c ■ n£ I i": i : DO iH’. " f : D Li ;’ff D ! ■ ’ 0 iJLUll ; f i mate £ 0 "DDES DT fTiOG'r 

- -recessing of the data eccurnutatea during one came up h: 
this point. for possidle future d'-sciau arc a fat. us;.:. 

- initialization of a second model - probacm an engage^e'"' 
model., stertirc at the state obtained a*te»" a posm -/e 
detect: on mace bu at .ease one of she pi a 



• O -ogage. 



d it f s ;’e a s o n a d let o a s s a rn a t n a t t n a e n c a c e m e n t 
involve ontu a tecu or tne croups. sure’-u net a;-:- *~e c a r " 
forces. Therefore. e~ce an r^cacemep" is reac'-ed t~E 
model cell, bu the c mode's instruction . sto-ce t - e ■•••= 5 e r *t 
status of all data tf or -*e started arte*' me engage^e^t 

- Hiudec L'JCi ptCUcT-O. _ _ t i i'et-jJ’i; r Ti : ; ; “ i.'ICCCSli £:. 

to the kinernatics/deteciicn one, modifications snouc be 

: i i 3 L' £ . 0 • j L U t ’> l fL'i’ >. ! I c t r i Li C G t ff i c i it i £ C -J l 



c) R return from ao v Q to Box 5 is the^e^cre ve vi j ch-Oi 



a: : 



r t.i n 



■ ’ 'I s •• a r : 6 1 : 0 H $ . h t C 0 f i r . r > ffi i 5 f : .j r 1 0 IJJ l i & 0 f"a f . 



riHf0 Ir; ill Cilculi^r 






La . •- L' i iy 

anGL- d-'* i 



: Qu r _ _ z , r- G 



j; - . a | ; I_ r ; • ; ; * . , ■ . 



: t':':;:! L ,ri 






- r; Q=f} .=» r a -s z* Zi ?"i i j ; i f a ^ c .J » j r : n r» •“ : j r ; ^ =* ; z, : r. i r - ; .n 






PC::i'!V9 



I •. ‘J f . : _ i >. ; V 



1 j ‘r err 



Program 



Program 



] LCCr 0,0505 



:•••_■*! • • 



;c ban"; 9 .. i--~Y .' .TM: 



V G‘,Jd': 



l n 0 U t ; 



' • J ! " Z' C ? P t l 0 D 8 C 0 H V r l " ’ r d 



U - ; i j i J p r f v - * - 1 =t r- 

- U .t ! v j. .**. j ijj ■- ■ : -= 



> =.i 



" " aW-c 



nqr,} O': 



■ _ y-Ci :*■ * i 



point. 



- - -V 



..w 3 " oOAQ; !.!H anGLCST rvOOteSi 

; * 1 J c L. Luf I G I V U S i t ! V 0 LL> . ■- w f • >_> i 'r : - ! ie; 

N. Lot: iS pOLiO'vr Lot it •■'■oCoti' r. 



c, 



locrith 



^ _ 

■ '* v 



-one = Long,-. 






2 coordinate conversion ^rorn toe f Let _ or e j ,07 0 t.- 5 

! H-y i Value:: 



_ac_C'f,c.i 



til 



It 1 •- 

Note : see note in Fro gram I. 



Kyi (in ft. Hi 

c = c- - flat - Let -J 

,< = h 0 - 'Long - Long 0 icosfLet/ 6 C'j 



rj) 



'oqram 











Program A Pete^-iinat'or of roe Fenain, r. c 2 Corners. : t ~ 5 -S':::ar. o...e 
jirer- 2 Corner-? arc a -orr -,r. the u o poeite -nde 

‘ i_ - n I_; f ” 2 tarcls 

i>-?4.Ut 4 ) - a po:r:r on opposite -uuf 




Plgorithm: (Fefer to draining!. 

1.1 tabulate a' - cn a distance n on*! Domt 1 10 
po;m Z (use Function 241 

2] Determine line l,Z coe f f : c.*r;» F.5 C use 
r unction 211 

3) Calculate the distance d = 0 ; c* port • T . T? .,. 
from the line 1,2 fuse Fur. coon 22. 

• ‘ •U -.C ‘.liGi. •? > I ■_ _ > H “ D “O "* ' Gi l ;S ; jU 

calculated .n step V,. 

•dl j Cgl-C ulcer k _ thr 'j I 3 1 5 P C r 0*" ppipt ! 5 "•"» 2 

:U39 Function 24i. 

5 ' D p * * f r f T" * " p r c; • . 1 0 ;j j j r= n r 3 [. “ jj i . 3 1 C* P S 




Pro or am h 



, k r ; 



i 



4 i 


















: J U r 0 t-i l . 









f 



ri" 



Program 5 Determination c* the Ext r s m- 

Points in 



ztitudo arc Lon gif 



-Or' fi r’rCGfiPGGiat'’ fir'8fi Gr'GULi find fi jfit 
Hag, Long. < r; v, r , (n=a for a rectangi 
a Battle Sr'oupj. To 9 values are t~ 
t n e b e s : c a rea - u r 9 1 9 o d 9 d ' 

r 0 f d C i '( .' U l a r d f ' 9 -5 d r‘ 0 L. Z 

L 2 0 ... . Long.,, n.. ,un9Xte<'CeC.i 

For an active area group IrectanGula^* • 
circular): Largest c- (range e:xie r! *r 
toe active extensions isau rad a.* - o 

For an active oatile group: max; me:, ; 

Extreme North, South, Eat: and utr : 
the group, including extensions, e- 
as L a t N , LatS, LcngE, Long.'.' van 
a no LetuJ}. 

Note: no need to cam,' Loner* and 



m >-r,— 
: 





0 ( r =: • r - r 




log 



kCj 




JLI 



I i O 1 *_J t I I U 



> r— a r. : 









Lj v ff nya *-Ti I] 
i I Li { L- 5 ; I ’T 



r* r ; -I . 



L.d* 



- r . L 1 : L • j n c z, l C r r ijj ! t 



:r 



: = 



i 



l o n c *" R ./ c c *: i. L c t / z 0 ‘ 



i r »*» 



j i • — r i] 



= Long c - h 0 /co.b;l 






Ij.i 



r u c. 






i 









C 0 



■air*. 










r 






Program 11 



i f’ d •_ r • l d » :• d J i 



■ d 0 _• C : : -r u L ' d ~ t 0 C o = : _ H : : _d C _* ■ _• -r «r • 



V'O 0 r ~ P S D 9 C t ; V 5 L U 



input. h : : e c u e n c e o f ■_ 5 r. < l 0 r q < , r- g r . 3 ; -f; * >_ 5 t -■ •_ 0 r c> ■ 

,=* v* r~i ^ 



r - - ; - . - -j - - 



- - | - - 1 * 

- - ' r ^ - = "c 

r - - : - 1 - 

*sd 2 1 1 time? c:'r r?',*c:v? to ~V, 






h S&GU8 r iC9 Of. : .C'Or:, • 

i 5 l* D 'f 0 X ! : T' c l 1 f; C 5 G 9 d t C I f C 1 9 j . 



• *_' C* .1 ; •_ • _ _i ' 



' "r ' vj:U oe~e r a; 
must De chanced at dfffa^ei 






Pro Cboura Use preac circle calculations to flop oc-r.ts or 
the track for course chances '.usuali-c 5 "o^r 

=. J-. p ir*T 1 y-. f K £\ r-. 1 1-, a - v .- ,- ,-i i- i ,-1 ; . p 
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0 r. G i t l, C 9 09 t 9 9 ”, 9 • H , “ ; c i I “ • 0: t d C- 0 t ~ 9 

a 991; 0- c ’ ; C* '" l ! Z 1 •:• O' a •• v 9 l r • 0 r* 0 ’ . ”■ 8 0*’8 c* 7 7 : * 7 •, 
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